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FORCE OF GRA VITY AT ANY LATITUDE. 



BY Ei J. ADCOCK, MONMOUTH, ILL. 

On the supposition that the earth's surface is an oblate ellipsoid of revo- 
lution, and a level surface, to determine the formula for the superficial force. 

Let a = the equatorial radius, b = polar radius and r = radius at lat- 
itude I; put v — geocentric latitude; p = equatorial, and q — polar gravity, 
and R = gravity at the latitude I. From the geometrical relations, 

r — ^_^_ (1) 

(a 2 sin 2 v-f-6 2 cos 2 ©) 5 *' 

, _ o 3 sin 2 W6+6 3 cos 2 vda _ [(6^q)ten 2 «6+<?a ][l + ( 6*-^a*)tan 2 ri« 
(a 2 sin 2 t>+6 2 cos 2 t>)f " [l+(6 2 -f-a 2 )tan 2 /]l 

(2) 

C0S[l V) ~ [l+(6 2 -a 2 )tan 2 JF~ [ } 

From the principles of fluid equilibrium, R is every where perpendicular 
to the level surface, and is inversely proportional to the distance between, 
the two contiguous level surfaces at I. And it is evident that since the force 
R makes the exterior level surface an ellipsoid, the force R ± dR, which 
makes the surface infinitely near this level, makes it an ellipsoid also. 

Hence R cos (I — v)dr = pda = qdb (4) 

By elimination R = p[l+(^)tan^ ( 

From (5) three pendulum observations determine p, q, and 6-s-a. And the 
formula agrees tolerably well with the observations given on page 96 of 
Baily's report of Foster's experiments. 

Clairaut's formula which is R = p\ 1-f [(<? — p)-^-p]sin 2 l )■ gives an ex- 
cess of about 3J vibrations of the seconds pendulum in 24 hours at latitude 
45°. 



SOLUTION OF A PROBLEM. 



BY W. E. K. GOUDY, A. 

Problem. I have 4 round balls, each 6 inches in diameter, and desire 
to have a box made of 4 equal boards each one inch thick, that will just 
circumscribe the balls when they touch each other. Required the square 
feet of boards in the box? 
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Solution. Put 2a = the linear edge, b = the whole superficies and c 
= the solid contents of the tetrahedron formed by the four boards; and let 
r and R represent the radii of its inscribed and circumscribed spheres : 

Then is 2a = 2rj/6 ; b = 24r 2 1 /3 ; c = 8rV 3, and 3r = R. For. let 
ABC represent the base of the tetrahedron 
and draw the perpendiculars AN and CP \ 
bisecting AB and PC in Pand N. At the 
intersection of AN and CP make ED per- 
pendicular to AN, and suppose it also per- 
pendicular to the plane of the paper. Make j 
AD = AC; then ED will be the altitude of 
the tetrahedron, and ADN, a vertical section 
through one of its edges and its axis. Make I 
NM = NE, and draw MO perpendicular to | 
ND; then will O be the common center of r and R. Because AC— '2a, 
.'. PC=AN=DN=ay'S. PC : PB :: NC : NE=iai/S=EP. 
. • . AE^=%ayZ, and DE=$ai/6. Also, by similar triangles, DN : NE 

::DO (=ED—r) : OM = OE = r = to/6, .-.a — rj/6 (A) 

This shows that OE = \ED and that 3r = R. 

Again, 4(JPxCP)=6=4aV3 ; but a = r/6, . ■ . 6=24*V3. • • • (-B) 
Lastly, £(D#X^PXCP) = c = J(2«V3) = 8rV3 (0) 

]f 2a' = the linear edge of a tetrahedron whose angles are at the centers 
of the four balls when in position touching each other ; then is a' = 3 in- 
ches. Hence, as the boards are 1 inch thick, OE = \ 4/6 +3+1 = r, and, 
from (A), we have a = 3 + 4 4/6. And 2a x = the linear edge of the 
insids of the box, a 1 =3 + 34/6. 

From (A) we have r = la\/6 = Jj/6+4. Substituting this value of r 
in (P) we get b = 7.880242 square feet. Substituting the two values of 
r, corresponding to a and a 1} in (0), we find for the difference of the two 
tetrahedrons, or the solidity of the box, 931.4226928 cubic inches. 

Because 2a = 25.5959176 inches, = e; . • . r = ^ej/6 ; R = £ej/6 ; 
6 = eV3, and c = ^«V2. 



SOLUTION OF PROBLEMS IN NO. FIVE, VOL. III. 



129. "Three lines through the vertices of a triangle meet in a point,P . 
Through the intersection of each with the opposite side a perpendicular to 
that side is drawn and these three perpendiculars meet in a point. Find 
the locus of P." 



